Structure-based design of small-molecule ligands of phosphofructokinase-2 activating or inhibiting glycolysis.
Glycolysis lies at the basis of metabolism and cell energy supply. The disregulation of glycolysis is involved in such pathological processes as cancer proliferation, neurodegenerative diseases, and amplification of ischemic damage. Phosphofructokinase-2 (PFK-2), a bifunctional enzyme and regulator of glycolytic flux, has recently emerged as a promising anticancer target. Herein, the computer-aided design of a new class of aminofurazan-triazole regulators of PFK-2 is described along with the results of their in vitro evaluation. The aminofurazan-triazoles differ from other recently described inhibitors of PFK-2 and demonstrate the ability to modulate glycolytic flux in rat muscle lysate, producing a twofold decrease by inhibitors and fourfold increase by activators. The most potent compounds in the series were shown to inhibit the kinase activity of the hypoxia-inducible form of PFK-2, PFKFB3, as well as proliferation of HeLa, lung adenocarcinoma, colon adenocarcinoma, and breast cancer cells at concentrations in the low micromolar range.